Gene synthesis, expression in E. coli, and in vitro refolding of Pseudomonas sp. KWI 56 and Chromobacterium viscosum lipases and their chaperones.
Pseudomonas lipases are industrially used as detergent additives, in the food industry, and in organic synthesis. Currently, these lipases are either isolated from wild-type strains or overexpressed in recombinant Pseudomonas host strains which may be subject to special safety regulations and thus be unsuitable for enzyme engineering via directed evolution. Here we describe the heterologous expression of two Pseudomonas lipases in Escherichia coli. The lipase genes of Pseudomonas sp. KWI 56 (recently reclassified as Burkholderia cepacia) and Chromobacterium viscosum and the genes of their specific chaperones, which are required for correct folding, were synthesized with an optimized nucleotide sequence and overexpressed (up to 50%) in E. coli. However, both lipases were inactively expressed inside inclusion bodies. Quantitative in vitro refolding of the lipases in the presence of their specific chaperones yielded 310,000 U/g (Pseudomonas sp. KWI 56) and 190,000 U/g (C. viscosum) wet cells. In addition, these lipases could be demonstrated to refold efficiently in the presence of chaperones of related lipases.